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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The analog signal processing section which bandHimits and amplifies and carries out 
frequency conversion of the received radio frequency signal The A/D-conversion section which 
changes the output signal of this analog signal processing section into a digital signal, and the 
digital-signal-processing section which processes this digital signal It is the direct conversion 
receiver equipped with the above, and is an AGC means to control to keep the input level of the 
aforementioned analog section constant, and an AGC means to operate I component and Q 
component simultaneously, and an AGC means to operate either among I component and Q 
component are provided, and it is characterized by constituting so that the level deflection of I 
component and Q component may be reduced. 

[Claim 2] It is the direct conversion receiver characterized by being the AGC means made to 
control so that the signal which received the aforementioned AGC means in the direct 
conversion receiver according to claim 1 is sampled for every symbol point, the position of a 
symbol point is computed and this symbol point becomes the same as compared with default 
value. 

[Claim 3] The direct conversion receiver characterized by providing an AGC means to operate 
either among I component and Q component so that it may ask for amplitude deflection and a 
ratio may become the same from the ratio of I component and Q component in a direct 
conversion receiver according to claim 2 in the modulation technique by which a symbol point is 
arranged on a concentric circle. 

[Claim 4] The direct conversion receiver characterized by providing an AGC means to operate 
either among I component and Q component so that a phase angle may be computed from I 
component and Q component and a phase angle may turn into the right phase angle in a direct 
conversion receiver according to claim 2 in the modulation technique by which a symbol point is 
arranged on a concentric circle. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] In a radio communications system, this invention 
relates to the radio communications system using the direct conversion receiver and this which 
are included in an usable base station, a mounted office, and a portable station, and relates to 
the radio communications system using a receiver and this equipped with the AGO function for 
detecting receiving level and receiving on fixed level especially, using a direct conversion 
receiving method and a LOW-IF receiving method. 
[0002] 

[Description of the Prior Art] By an advancement and complication of a radio communications 
system in recent years, the hardware which can respond to two or more radio communications 
systems is called for in one receiving set. In it, a direct conversion receiving method has the 
effect of a miniaturization and low-pricing, and is capturing the spotlight. Hereafter, the 
composition and the principle of operation of a direct conversion receiver are explained using 
drawing 2 . 

[0003] Among drawing, the input signal inputted from an antenna 1 is inputted into a band pass 
filter 2, and passes the signal of a desired frequency band. The signal which removed the 
disturbance wave is inputted into the RF amplifier 3, and is divided into an inphase (I) and a 
rectangular (0) component by the rectangular demodulator 5. The rectangular demodulator 5 
consists of a distributor 4, a mixer 6-1, and a 6 -2 or 90-degree phase shifter 8. The signal 
inputted into the rectangular demodulator 5 is carried out 2 ♦***s in power by the distributor 4. 
Another side is inputted into a mixer 6-1 for one side of the carrier signal inputted from the PLL 
frequency synthesizer 1 8 through a phase shifter 8 at a mixer 6-2 90 degrees. An in-phase 
component I signal and a quadrature-component Q signal are obtained by mixing of the carrier 
signal from which a phase differs 90 degrees. 

[0004] An unnecessary component is removed by the low pass filter 9-1 and 9-2, and I and a Q 
signal are inputted into the AGO amplifier 10-1 and 10-2, respectively. The AGC amplifier 10-1 
and 10-2 are small in gain, when input signal level is large, when input signal level is small, it 
controls to enlarge gain, and it operates so that A/D converter 11-1 and the signal level inputted 
into 1 1-2 may turn into optimal level. 

[0005] As for A/D converter 11-1 and the signal changed into the digital signal by 11-2, 
processing of sign reproduction etc. is made in the baseband processing section 15. By the 
direct conversion method, since an input signal and carrier frequency (LO) are in agreement, LO 
leak signal serves as DC component as it is by mixing, and brings about performance degradation 
in recovery processing. For this reason, DC offset amendment processing is needed. In drawing 
2 , offset is detected using DC detection amendment section 16 from a I/Q input signal, DC 
voltage which cancels a part for this offset is generated in D/A converter 12-1 and 12-2, and 
DC offset is amended by adding to an adder 7-1 and 7-2. 

[0006] In the AGC processing section 17, the level of an input signal performs the AGC amplifier 
10-1 and control of 10-2. A control voltage is outputted so that desired gain may be acquired 
corresponding to the detected receiving level, and it controls to adjust the AGC amplifier 10-1 
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and the gain of 10-2, and to become input-level regularity. The above control enables it to 

prevent degradation of a receiving property. 

[0007] 

[Problem(s) to be Solved by the Invention] Generally, AGO operation only in RF band needs the 
high gain in a baseband band. Therefore, the noise in a baseband band will also be amplified. 
Therefore, when a receiving input level can secure enough, there is the need of operating the 
gain of a baseband band by low gain as much as possible. 

[0008] Therefore, since AGO amplifier is needed for according to like the conventional direct 
conversion receiver, respectively when I and Q separation are made, it becomes easy to produce 
amplitude deflection between I and Q. When the amplitude deflection between I and Q occurred, 
there was a problem on which a receiving property deteriorates remarkably (increase in a bit 
error rate). 
[0009] 

[Means for Solving the Problem] the appearance and I (or Q) which detect the symbol position of 
the recovery signal of I and Q, and become fixed in order that this invention may solve the 
above-mentioned problem — an amendment — it is things, and degradation of the receiving 
property by the amplitude deflection between I and Q is prevented, and it aims at offering the 
direct conversion receiver which can be operated stably 
[0010] 

[Embodiments of the Invention] Hereafter, the example of this invention is explained with 
reference to a drawing. Drawing 1 is the block diagram showing the example of composition of 
the direct conversion receiver by this invention. Among drawing, the input signal inputted from an 
antenna 1 is inputted into a band pass filter 2, and passes the signal of a desired frequency band. 
The signal which removed the disturbance wave is inputted into the RF amplifier 3. and Is divided 
into an inphase (I) and a rectangular (Q) component by the rectangular demodulator 5. The 
rectangular demodulator 5 consists of a distributor 4, a mixer 6-1, and a 6 -2 or 90-degree 
phase machine 8. The signal inputted into the rectangular demodulator 5 is carried out 2 ♦***s in 
power by the distributor 4. Another side is inputted into a mixer 6-1 for one side of the carrier 
signal inputted from the PLL frequency synthesizer 1 8 through a phase shifter 8 at a mixer 6-2 
90 degrees. An in-phase component I signal and a quadrature-component Q signal are obtained 
by mixing of the carrier signal from which a phase differs 90 degrees. 

[001 1] An unnecessary component is removed by the low pass filter 9-1 and 9-2. and I/Q signal 
is inputted into the AGO amplifier 10-1 and 10-2, respectively. The AGC amplifier 10-1 and 10-2 
are small in gain, when input signal level is large, when input signal level is small, it operates so 
that gain may be enlarged, and it is controlling so that A/D converter 11-1 and the signal level 
inputted into 11-2 turn into optimal level, and a dynamic range can be secured. As for the signal 
changed into the digital signal by A/D converter 11-1 and 1 1-2, processing of sign reproduction 
etc. is made in the baseband processing section 1 5. For DC offset amendment processing, offset 
is detected from I and Q input signal in DC detection amendment section 16. D/A converter 12- 
1 and 1 2-2 are controlled, voltage is generated, and this offset voltage is canceled. 
[0012] Next, AGC operation is explained using drawing 3 and drawing 4 . Drawing 3 (1) shows the 
symbol point arrangement at the time of restoring to a QPSK signal. In drawing 3 , when there is 
no gain difference in I and the Q signal to which it restored, as shown in (1). the symbol point of I 
and Q is located in a line on a concentric circle at equal intervals. However, when a gain 
difference is in I and Q, as shown in (2). a difference arises in the amplitude of I and Q and it 
becomes an ellipse. Then, the amendment function of an amendment sake is needed in this gain 
difference. 

[0013] Furthermore, the AGC method operated to input-level change is explained briefly. 
Drawing 4 shows the differentially-coherent-detection circuit and the AGC processing section 
17 which are a part of baseband processing circuit shown in the digital processing section 14 
shown by drawing 1 . A symbol clock is reproduced by the timing extraction circuit 21 which 
shows I inputted into A/D 11-1 of drawing 1 . and A/D 1 1-2. and Q baseband signaling to 
drawing 4 . Using this clock, data are sampled for every symbol point by the symbol sampling 
circuit 20-1 and 20-2, and it is inputted into the differentially-coherent-detection circuit 22. A 
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signal is detected by the differentially-coherent^detection circuit 22. 

[0014] The differentially-coherent-detection circuit 22 consists of the delay machine 23-1, 23-2. 
23-3, a multiplier 24-1, 24-2, 24-3, 24-4, an adder 25-1, and 25-2, and decodes the signal by 
which differential coding was carried out from the signal in front of the present symbol and 1 
symbol. Then, data are reproduced by polar judgment etc. Moreover, I and Q baseband signaling 
which were inputted into A/D 1 1-1 and A/D 11-2 are inputted into level detection and the AGO 
control circuit section 27, and detect receiving level. Corresponding to the detected receiving 
level, D/A19 is controlled, and it controls so that AGO voltage is changed and receiving level 
becomes fixed. 

[0015] Next I by this invention and AGO operation at the time of Q deflection generating are 
explained. A part of sampled signal is inputted into the symbol point detector 26 for every 
symbol. Here, the position of a symbol point is calculated, and when it differs as compared with 
the expected value currently computed beforehand, it carries out adjustable [ of the gain ] only 
for the Q side so that it may become constant value (or only in case of the I side). At this 
example, gain deflection is amended by multiplying a constant to the Q signal inputted into the 
multiplier 29. In modulation techniques, such as QPSK, and pi / 4 shifts QPSK» since there is no 
symbol with the same phase angle, I and Q deflection are easily detectable by detecting the 
phase angle in a symbol point. 

[0016] Drawing 3 is the example of a QPSK modulation. When there is no gain difference in I and 
Q like drawing 3 (1). it turns out that each symbol point takes the phase angle of 45 degrees, 135 
degrees, 225 degrees, and 315 degrees by distance root2. However, supposing Q generates 
aroot3 times as many amplitude error as this now, it will become symbol point arrangement like 
drawing 3 (2). When only the distance of a symbol is seen and a phase angle is seen although 
each symbol (a, b, c. d) is distance "2" and is equal, as Symbol a, it turns out that it became 60 
degrees and has shifted from the expected value of 45 degrees. Then, amendment of an 
amplitude error can be performed by fixing I and doubling the Q side (1/root3). With the symbol 
point detector 26, the gap with 45 expected value of a symbol position, 1 35 degrees, 225 
degrees, and 315 degrees is computed by computing a phase angle phi (ATAN (y2-/x2)) from 
signal x2 of I and Q to which it restored, and y2. 

[001 7] Moreover, like QPSK, when the absolute value of the amplitude value of I and Q is equal, 
comparison of |x2| and |y2| can also compute a gain difference. Thus, in the modulation technique 
by which the symbol point has been arranged on a concentric circle, the amplitude deflection of I 
and Q is detectable by computing a phase angle. 

[0018] Moreover, it is not necessary to limit the place of amendment to the digital processing 
section, and the analog section (before being inputted into D/A) is also possible for it. 
[0019] 

[Effect of the Invention] According to this invention, by controlling to maintain the phase angle in 
a symbol point at a predetermined value, even if I and the amplitude difference of a Q signal to 
which it restored occur, I and Q amplitude error can be made into the minimum, and stabilization 
of the receiving property in a direct conversion receiver can be attained. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The block diagram showing the example of composition of the example of this 
invention. 

[Drawing 2] The block diagram showing the example of composition of a receiver conventionally. 

[Drawin g 3] The symbol position of QPSK (I, those with Q deflection / ****). 

[Drawing 4] The block diagram of the digital processing section showing the important section of 

this invention. 

[Description of Notations] 

An antenna, 2 : 1: A band pass filter (BPF), 3:RF amplifier, 4: — a distributor. 5:rectangular cross 
demodulator, 6-1, a 6-2:mixer, 7-1, and a 7-2:adder — A 8:90-degree phase shifter, 9-1, 9-2 : A 
low pass filter (LPF), 10-1, 10-2:AGC, 11-1, 11-2 : An A/D converter. 12-1, 12-2, 13-1, 13-2, 
19:D/A converter, 14: The digital processing section, 15 : The baseband processing section, 
16:DC detection, The amendment section, the 17:AGG processing section, 18 :P LL frequency 
synthesizer, 20-1, 20-2 : [ Symbol sampling circuit, ] 21: A timing extraction circuit, 
22:differentially-coherent-detection circuit, 23-1, 23-2, 23-3 : A delay element, 24-1, 24-2, 24- 
3, a 24-4:multiplier, 25-1, a 25-2:adder, 26:symbol position transducer, 27:level detection and an 
AGO control machine, a 28:AGC control section, 29: Multiplier. 
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DRAWINGS 



[Drawing 3] 
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[Drawing 2] 
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[Drawing 4] 
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